Microtubules, microfilaments and the transport of acetylcholine receptors in embryonic myotubes.
Both microtubules and microfilaments have been implicated in the exocytotic and endocytotic transport of coated and smooth surfaced membrane vesicles. We have reexamined this question by using specific pharmacological agents to disrupt these filaments and assess the effect on the movement of acetylcholine receptor (AChR) containing membrane vesicles in embryonic chick myotubes. Myotube cultures treated with nocodazole (0.6 microgram/ml) or colcemid (0.5 microgram/ml) (to disrupt microtubules) show only a 20-25% decrease in the number of cell surface AChRs after 48 h. Addition of chick brain extract (CBE) to cultured myotubes causes a significant increase in the total number of cell surface AChRs (measured by [125I]alpha-bungarotoxin (alpha-BGT) binding), thus providing us with a way to manipulate receptor and transport vesicle populations. Cultures treated with CBE plus nocodazole or colcemid show a 1.7-fold increase in AChR number over drug treatment alone, the same increase seen in cultures treated with CBE alone, although the total number remains about 20-25% less than that seen in control cultures. In cultures treated with cytochalasin D (0.2 microgram/ml) or dihydrocytochalasin B (5.0 micrograms/ml) (to disrupt microfilaments), 35 and 65% decreases in cell surface AChR number were seen after 48 h. However, in cultures treated with CBE and cytochalasin D, the same total number of AChRs was found as in cultures treated with CBE alone. No significant effects were seen with any of these drugs on the receptor incorporation rate (the appearance of new alpha-BGT-binding sites) after 6 h. The half-life for AChRs in control cultures was 23.0 h. In cytochalasin D and dihydrocytochalasin B it was 21.9 and 19.0 h, respectively; with colcemid and nocodazole, it increased to 37.1 and 28.1 h. These results suggest that non-myofibrillar microfilament bundles are not involved in the movement of AChR-containing membrane vesicles; further, the small effects seen with microtubule inhibitors tend to rule out a major role for microtubules in this transport.